The structure of the checkpoint clamp 9-1-1 complex and clamp loader Rad24-RFC in Saccharomyces cerevisiae.
The 9-1-1 complex is a circular heterotrimeric complex composed of Rad9-Hus1-Rad1. In response to DNA damage, the 9-1-1 complex will be loaded onto the DNA damage site by clamp loader Rad24-RFC to activate the cell cycle checkpoint. The C-terminal of Ddc1/Rad9 is critical for checkpoint activation. However, there is little structural information about the intact 9-1-1 complex and the interaction with Rad24-RFC. Here, we determined the structure of the intact 9-1-1 complex in S. cerevisiae by cryo-Electron Microscopy (cryo-EM) and identified the Ddc1 C-tail module for the first time. We found that the C-terminal of Ddc1 has structural flexibility and it plays a critical role for Mec1/Ddc2 activation in G1/G2 phase. At the same time, we got a glimpse of the structure of Rad24-RFC and captured the interaction between the 9-1-1 complex and Rad24-RFC. The structural information greatly helped us to understand the process of clamp-loading.